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etabolic syndrome (MetS) increases the risk of cardiovascular diseases (CVD) and diabetes. 1, 2 Yet, it's pathogenesis is not completely understood. 3 MetS is a chronic and progressive condition that influence physical, mental and sexual functions. [4] [5] [6] The prevalence of MetS in Iran is increasing during recent years from 10 to 63.2% approximately. This diversity is due to variety in MetS definitions and different target populations in these studies. [7] [8] [9] [10] Our previous study that was conducted on 12600 adults in three counties in central Iran, reported a prevalence of 21.9%. 9 The same study showed an increasing prevalence of MetS in the middleaged women in urban areas. 9, 11 Although MetS is being studied quite extensively, reports on the association between M www.mui.ac.ir health-related quality of life (QoL) and MetS at the population level are scarce. Today, subjective well-being has become a part of health outcome evaluation in studies and clinical practice. QoL is one of the important health outcome concepts that are expressed subjectively by patients. It considers all health dimensions; physically, mentally and socioeconomically. 12, 13 It is considerable that MetS influences QoL, however evidences regarding this relationship are not common. Some studies in different countries determined the association of QoL with components of MetS. For example, hypertension had strong association with impaired QoL. [14] [15] [16] [17] [18] [19] Additionally, obesity was associated with impaired QoL in both genders. [20] [21] [22] [23] Others demonstrated that Insulin resistance had direct effect on the decreased scores of QoL. 24 Many studies regarding MetS have been conducted in Iran, but none considered Mets and QoL, therefore, we decided to compare various domains of health-related QoL between subjects with Mets and without it.
Methods
Isfahan Healthy Heart Program (IHHP) was conducted in three counties; Isfahan and NajafAbad as intervention areas and Arak as reference area, all located in central Iran. IHHP was started in 2000, it consisted of three phases that include baseline surveys for situational analysis, intervention activities that implemented in the intervention areas (late in [2001] [2002] [2003] [2004] [2005] , and post-intervention survey (2007) to evaluate the program outcomes. 25, 26 Having resided for at least five years in these areas, not being pregnant and being mentally healthy were the inclusion criteria in this study.
After the baseline survey, a five-year intervention program was started both in urban and rural areas of Isfahan and Najaf-Abad and was continued until 2005. Arak was evaluated as a reference area without interventions. Ten intervention projects based on different target groups were designed and implemented to address the general population and specific target groups in an integrated package. 26 Intervention strategies consisted of healthy nutrition, tobacco control, physical activity and coping strategies. 27 We used the data of the postintervention phase that was conducted in 2007.
Written informed consents were obtained from 9570 participants, aged≥19 years after full explanation of the whole study. Questionnaires were completed for each participant that includes demographic data, past medical history and medication use. Marital state, education level, occupation and income were considered as Socio-economical factors. Education categorized based on training system in Iran as, primary, guidance and high school and university training. Income was categorized based on poverty boundary in Iran that was 3000000 Rials. Monthly income less than 300000 was considered very low, 3000000 to 4500000 as low, 4500000 to 6000000 as middle, 6000000 to 8000000 as high and more than this level as very high income. Each American dollar approximately equals to 10000 Iranian Rials.
We used updated ATP III definition for MetS. In this definition participants should meet three of the following criteria: waist circumference ≥ 102 cm (40 inch) in men and 88 cm (35 inch) in women; HDL < 1.03 mmol/L (40 mg/dl) in men and, 1.30 mmol/L (50 mg/dl) in women or specific treatment for this lipid abnormality; triglycerides ≥ 1.7 mmol/L (150 mg/dl) or specific treatment for this lipid abnormality; systolic blood pressure ≥ 130 mmHg or diastolic blood pressure ≥ 85 mmHg or treatment of previously diagnosed hypertension; and fasting blood glucose ≥ 5.6 mmol/L (100 mg/dl). 28 We used the World Health Organization (WHO) brief version of quality of life questionnaire (WHOQoL-BREF). The WHOQoL-BREF contains a total of 26 questions, based on four domains of physical health, psychological health, social relationship and environmental issues. Physical health contains activities of daily life, dependence on medicinal substances and medical aids, energy and fatigue, mobility, pain and discomfort, sleep and rest and work capacity. Psychological health contains body image and appearance, negative feelings, posiwww.mui.ac.ir tive feelings, self-esteem, spirituality or religion and personal beliefs, thinking, learning, memory and concentration. Social relationship contains personal relationships, social support, and sexual activity. Environmental issues contain financial resources, freedom, physical safety and security, health and social care accessibility and quality, home environment, physical environment (pollution, noise, traffic, and climate) and transport. 30 We translated and validated the questionnaire for Iranian population. Additionally, it was standardized for Iranian population by Nejat and co-workers. 30 
Statistical analysis

Results
Totally, 9570 participants were studied. Male to female ratio was 1. The Mean age of all participants was 38.8 ± 15.6 years (Mean±SD). However, the mean age was significantly higher in MetS than non-MetS group (48.99 ± 15.54 vs. 35.83 ± 14.28 years respectively). www.mui.ac.ir
The prevalence of MetS was 22.5%. From all participant 18.2% were illiterate and 13.2% had university educational level (p < 0.001). There were many statistical differences related to socio-demographic characteristics between subjects with or without MetS ( Table 1) . As shown, MetS was more frequent in female gender, lower educational and income levels and in married persons (p < 0.001).
Univariate analysis demonstrated statistical significant differences between participants with and without MetS regarding WHO QoL-BREF domains. Figure 1 shows mean and 95%CI of QoL domains in Univariate analysis based on the presence of Mets without adjusting for age. As shown in figure 1, important point was the higher scores of QoL domains in participants with MetS than those without it. However, after adjusting for age in both genders using MANCOVA test, there was no significant differences between two groups except for social relations and physical health domains in women (p = 0.046, p = 0.031 respectively) ( Table 2 ).
Discussion
Our results did not find any significant association between QoL various domains and Mets syndrome except social relations and physical health that was significantly higher in women with MetS than those without MetS (Table 2) . These findings are inconsistent with other studies. It is notable that our questions responses and the QoL questionnaire were validated.
Many studies have reported impaired QoL in subjects with MetS. Studies from USA, Brazil, Finland, Sweden, Korea and Italy showed an association between QoL impairment and MetS. [31] [32] [33] [34] [35] 4 Although other studies showed that QoL in woman is strongly impacted by Mets, it is difficult to discern it as a risk of or sequel to impaired QoL. 36 The first reason to explain the difference between our and other studies is the variety of QoL assessment tools. We used the WHOQoL-BREF questionnaire which is one of the most standardized questionnaires of QoL worldwide. Others used EuroQoL, Center for disease control Health Related QoL-4, Gothenburg QoL instrument, Short form 36-item (SF-36) and other specific instruments. 31, 34, 35 There are two kinds of questionnaires that can assess health-related QoL, the generic questionnaire which evaluate QoL in general conditions at the population level; and specific questionnaire that have been designed to assess QoL in specific conditions or groups; like cardiovascular disease, asthma, elderly etc. 12, 38 Most studies that have investigated the association of MetS and QoL used the general questionnaires.
Another subject that may explain the difference between our findings and others is the criteria for MetS definition. Several criteria exist to define MetS. We used ATP-III criteria. A previous study in Iran reported a higher prevalence of MetS based on ATP-III criteria than on IDF and modified WHO ones. 10 Different study designs may also explain the different results reported by various studies. Our study was a community-based trial done in three counties in the central part of Iran which had sufficient sample size. Perhaps, variety in methodology and sample size causes differences between studies. However, it is considerable that the best design is a longitudinal one which is expensive and timebounded.
Different socio-economical status and cultural concerns may be another reason for the differences in results. QoL is a subjective wellbeing measure that is extensively influenced by cultural context. Although using standard instruments harmonizes the variety, but it depends on subjective concepts. 12 On the other hand, in the past decades Iranian population has experienced relatively rapid socioeconomic status (SES) improvement, resulting in many lifestyle modifications that have promoted increased prevalence of obesity and associated diseases, such as Mets.
As concluded in previous studies, sociodemographic variables are very strong predictors of MetS. 38, 39 In our study, we found significant association between MetS and age, sex, education and occupation. However, in our multivariate analysis after adjusting the role of socio-demographic factors, significant associawww.mui.ac.ir tion was observed only between social relations and health domains of QoL and MetS.
Limitation
One of the limitations in the current study was its cross-sectional design that MetS and QoL were measured at the same time. Although longitudinal studies are preferred to evaluate causal relationships, however a cross-sectional one could be enough to achieve association between QoL and Mets which was our main objective. Second, we used the generic QoL instrument. MetS specific QoL instrument has not been developed yet and other studies have used this questionnaire for the same purpose. Another limitation was the cultural context in Iran. Although the QoL questionnaire has been validated before, but we believe that for some people it was difficult to answer some items like questions about their income.
Conclusions
We conclude that there is no association between MetS and QoL in Iranian subjects except in the concept of social and physical health domains in women. We recommend further studies with other QoL measurement tools and perhaps a Mets specific one and also other Mets definitions. Furthermore, another study design may be more effective to assess the aforementioned relationships.
